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NON-TECHNICAL SUMMARY
Past literature on Currency Unions has found a positive but low effect of the adoption of a common currency on trade flows within the Monetary Union. Beyond the macro perspective however, very little has been done to investigate the effect of euro adoption at the micro-level.
On a theoretical perspective, previous literature suggests that the effect of a reduction in firm-level uncertainty related to nominal exchange rate volatility should lead to an increase in the average value of exports by each firm, and promote the entry of new exporters. The adoption of the euro has also been motivated by the elimination of trade costs related to economic exchanges in different currencies, and by a greater price transparency within the eurozone. In a framework a la Melitz with heterogenous firms, the decrease in variable trade costs would lead to an increase in the value of exports by firm in the foreign market, and to the entry of new firms on the export market. A decrease in the fixed cost of export however would only have a positive effect on the number of exporting firms. More recently, models of trade with multi-product firms have emphasized that a variation of trade costs may lead to a within-firm adjustment through the number of goods exported by each firm. Finally, one would expect from a greater price transparency that competition increases, thus contributing to firm selection on the export market. Hence, theory tells us that the effect of the euro on trade can both translates into a variation in the number of exporting firms or product exported by firm, and a variation in the value of exports by firm or by product.
We contribute to the literature on the micro effects of Currency Unions, by making use of a unique database on French firm-level exports. Previous empirical studies on the micro effects of the euro have been using product-level trade data at the HS6 level -with around 5,000 product categories. However, the level of disaggregation of these data does not enable to control for the entry or exit behavior of firms within a product category. In contrast, we rely on the use of French data on firm-level exports provided by the French customs. Importantly, our data provide information on firm exports with detailed information on the nature of the products that are shipped (HS8 categories). We can therefore identify an additional pattern related to the fact that several firms can export within a single product category, and we define a variety as a product category exported by a single firm. Note that we restrict our analysis to manufactured products, including agro-food. Our data cover the 1998-2003 period.
Since we are interested in measuring the effect of the euro on trade, we identify a "treatment group", i.e. destination countries located within the eurozone (EZ13: eurozone 13 less 4
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Greece and Slovenia), and a "control group" in which we identify three destination regions: the rest of the EU15 less Greece (nonEZeu); the rest of Europe including the 12 enlargement countries (less Malta and Cyprus) plus Switzerland and Norway (nonEZeurope); the rest of the world (nonEZworld).
We define the extensive margin as the number of varieties that are exported to each destination country, and the intensive margin as the average value of exports by variety. These export margins have a bilateral dimension, and are used in the econometric part of the paper.
In the descriptive statistics, we further identify the intensive and extensive margins by destination region, which requires to account for the geographical component of the extensive margin, i.e. the number of destination countries for each variety within a destination region. This second decomposition of the export margins has therefore a multilateral dimension.
Relying on the latter definition, our descriptive statistics indicate that overall, the variation of exports to eurozone partners over the period is proportionally more driven by the extensive margin. This is the result of different changes. The number of French exporters has declined in the eurozone, contributing negatively to the extensive margin of trade. In contrast, the average number of varieties exported by firm, and the average number of destination markets by variety -within the EZ destination region -have both positively contributed to the extensive margin. Finally, the intensive margin shows a positive trend over the period. We record a similar increase in the number of products exported by firm to the eurozone and to nonEZeu destinations; however the reduction in the number of exporters is more pronounced in the eurozone than in nonEZeu, which dampens the increase in the extensive margin. Exports towards the rest of Europe are characterized by a decrease in the number of varieties exported by firm, a slight increase in the number of exporting firms and destination markets by variety, and a very large increase in the intensive margin. This pattern is similar and even amplified for exports to the rest of the world, with a very large decrease in the number of varieties exported to nonEZworld partners. Overall, the descriptive statistics indicate that if any, the euro had a differentiated impact on the two margins of trade.
As a second step we use the decomposition of the intensive and the extensive margins using the bilateral dimension: the extensive margin is therefore defined as the number of varieties exported to each partner, and does not include the geographical component as in the descriptive statistics. We proceed to econometric estimates that aim at identifying the effect of the euro on French exports to EZ partners, as compared to French exports to nonEZ partners. We estimate two gravity equations with the intensive and extensive margins of French exports as the dependent variables. In our empirical methodology, we introduce a measure of the nominal exchange rate volatility, in order to control for the reduction in the related uncertainty at the firm level. We also introduce eurozone dummies to control for additional effects that 5
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the adoption of the euro may have generated on French exports, as suggested by the literature.
Estimation results point to a strong negative effect of the nominal exchange rate volatility on both the intensive and extensive margins of trade, which suggests a large -positive -effect of the euro related to the reduction of firm-level uncertainty. Volatility indeed reduces the number of varieties that are shipped to trade partners, as well as the value of exports by variety.
The coefficients on the euro dummies also indicate an additional positive effect of the euro on the extensive margin, which is not related to the reduction in nominal exchange rate volatility. We find that the difference between the number of varieties exported to EZ partners and non-EZ partners, has increased by 19.4% between 1998 and 2003. We also find a positive effect specific to the introduction of the banknotes, that can be estimated at 7.8%. Robustness checks indicate however that the positive effect of the euro introduction on the extensive margin of French exports is responsive to the size of the control group.
Overall, this paper contributes to the literature on the micro effects of Currency Unions, and provides new evidence of a positive effect on trade that is not related to the elimination of nominal exchange rate volatility. This effect can be attributed to reduced trade costs or increased price transparency, which has increased the number of varieties exported by French firms.
EFFET Théoriquement, la réduction de l'incertitude au niveau de la firme liée à la volatilité du taux de change peut entraîner une augmentation des exportations de chaque firme, mais aussi favoriser l'entrée de nouveaux exportateurs. L'adoption de l'euro a également été motivée par une élimination des coûts de commerce liés à l'existence d'échanges dans des monnaies diffé-rentes, et par une hausse de la transparence des prix. Dans un contexte de firmes hétérogènes a la Melitz, la réduction des coûts de commerce variables doit entraîner à la fois une hausse des ventes par firme à l'étranger ainsi qu'une augmentation du nombre de firmes exportatrices, alors qu'une baisse du coût fixe ne joue positivement que sur le nombre de firmes exportatrices. Plus récemment, les modèles avec firmes multi-produits ont mis en évidence le fait que l'ajustement consécutif à une libéralisation commerciale peut se faire au sein de la firme, par le nombre de biens produits et exportés. Enfin, on peut attendre d'une hausse de la transparence sur les prix, une hausse de la concurrence au sein de l'Union Monétaire, contribuant à la sélection des firmes sur le marché d'exportation. Par conséquent, les effets de l'euro sur le commerce peuvent se traduire à la fois par une hausse du nombre de firmes exportatrices ou par le nombre de produits exportés par firme, ainsi que par une hausse du volume d'exportation par firme ou par produit.
Nous nous proposons ici d'analyser, à l'aide de données individuelles de firmes, la manière dont l'introduction de la monnaie unique a affecté le nombre de firmes exportatrices, le nombre de variétés exportées, ainsi que le volume d'exportation par variété. Les études empiriques des impacts micro-économiques de l'euro ont jusqu'ici utilisé des données d'échanges commerciaux au niveau de la nomenclature HS6 (comprenant 5 000 produits environ). Toutefois, même à ce niveau de désagrégation, il est impossible de contrôler pour l'entrée ou la sortie de firmes exportatrices au sein de chaque catégorie de produit. A cette fin, nous mobilisons des données individuelles de firmes françaises, mises à notre disposition par la Direction des Douanes. Plus généralement, cet article contribue à la littérature sur les effets micro-économiques des unions monétaires, et confirme l'existence d'un effet positif sur le commerce, au-delà de l'élimination de la volatilité du taux de change. Cet effet, qui peut être interprété comme la conséquence d'une baisse des coûts de commerce ou encore à une hausse de la transparence sur les prix, a contribué à accroître le nombre de produits ou variétés exportés par chaque firme.
RESUME COURT
Cet article contribue à l'étude des effets de l'établissement d'une Union Monétaire sur le commerce. Nous utilisons des données d'exportation au niveau de la firme pour construire les marges intensive et extensive des exportations françaises sur la période 1998-2003. Les résultats d'estimation indiquent que la volatilité du taux de change nominal a un effet négatif sur les deux marges du commerce. Au-delà de l'élimination de la volatilité du taux de change nominal, nous trouvons que l'adoption de l'euro a eu un effet supplémentaire positif sur la marge extensive. Ces résultats suggèrent donc un effet positif de l'euro sur le nombre de variétés exportées par les firmes françaises.
Classification JEL : F15 Mots clés : Commerce, marges du commerce, euro.
INTRODUCTION
Past literature on Currency Unions has found a positive effect of the adoption of a common currency on trade flows within the Monetary Union. Rose (2000) finds that common currency raises trade by 235%. Estimates on the effect of the euro on trade are however typically lower. Baldwin (2006) reviews the literature and acknowledges that the effect should actually be between 5% and 10%. Beyond the macro perspective however, very little has been done to investigate the effect of euro adoption at the micro-level.
In a theoretical perspective, Baldwin and Taglioni (2004) develop a Melitz-like trade model where each firm exports a single good, and find that reduced uncertainty related to nominal exchange rate volatility enables exporters to export larger volumes, as well as the entry of new -smaller -exporters. Beyond reduced volatility, the euro has also been motivated by the elimination of trade costs related to currency exchange and related transaction costs. In a Melitz (2003) framework with heterogenous firms, a decrease in the fixed entry cost would lead to the entry of new -less productive and smaller -firms into the export market. In a similar framework, a decrease in the variable trade cost contributes to firm selection, but also increases the value of exports by variety. We may therefore expect that the adoption of the euro has contributed at the aggregate level to the export of new varieties to each eurozone partner, and to some extent to the increase in the value of exports by firm, depending on how the euro may have affected trade costs. More recently, Bernard et al. (2006) have developed a model of multi-product firms. In their model, a decrease in the variable trade cost induced by trade liberalization leads to firm selection into the export market, but also increases the number of goods that are exported by each firm 3 .
1 Panthéon-Sorbonne-Economie, Université Paris I, Paris School of Economics. Email: antoine.berthou@malix.univ-paris1.fr 2 Paris School of Economics, Université Paris I and CEPII. Email: lionel.fontagne@univ-paris1.fr . We are indebted to participants to the HEI workshop "Trade and the Euro" held on January 12th 2008 in Geneva, for their helpful comments on a preliminary version of this paper. We also thank Matthieu Crozet for his advises on the database and his suggestions, and Agnès Bénassy-Quéré for her comments. 3 The range of goods produced by each firm decreases while the proportion of goods that are exported is larger.
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Potentially, the adoption of the euro may have generated a positive effect on French exports via a reduction in the volatility of the nominal exchange rate, but also via reduced fixed or variable trade costs, associated to the elimination of the cost of exchanging currencies. The adoption of the euro may have also increased price transparency, leading to greater competition and enhanced firm or product selection.
Testing those micro mechanisms requires to use highly disaggregated data. Using product-level trade data at the HS6 level -with around 5,000 product categories, Baldwin and Nino (2006) find some support for a New Goods hypothesis of the euro, while Flam and Nordstrom (2007) find some evidence that most of the effect of the euro goes through the extensive margin of trade, defined as the value of exports in products that are not continuously traded over time. However, the level of disaggregation of these data does not enable to investigate the effect of the euro on firms behavior.
In this paper, we use a unique database on French exports at the firm level, provided by the French customs. In our approach, we define a variety as a product category exported by a single firm. Using the French data, we build an intensive and extensive margins of French exports, that correspond respectively to the value of exports by variety, and the number of varieties exported to each destination country. For the descriptive statistics section of the paper, we also compute a multilateral extensive margin, that integrates a geographical dimension 4 . Our data cover the 1998-2003 period for French exports. The descriptive statistics indicate that overall, the variation of exports to eurozone partners over the period is proportionally more driven by the extensive margin. The empirical part of the paper also provides some support to the New Variety hypothesis of the euro. We find strong evidence that a reduced volatility of nominal exchange rate contributes to the increase in the number of varieties exported and to an increase in the value of exports by variety. Results also suggest that the euro had a positive effect on the number of varieties that are exported by French firms, consistent with a decrease in the fixed entry cost and enhanced competition leading to further firm and product selection on the export market.
The remaining of the paper proceeds as follows: Section 2 describes the data and provides a first piece of evidence using descriptive statistics; we develop our empirical strategy in Section 3; estimation results are provided in Section 4; finally, Section 5 concludes.
A FIRST GLANCE AT THE DATA

Data sources and construction
We use individual data on French firms provided by the French Customs. Our dataset comprises all custom records at the firm, product and destination country level for the period 1998-2003. Hence we have only one year before the introduction of the euro. However, the dataset is large enough to study the dynamics of the euro introduction on trade flows over the recent period. Most importantly, the database enables to distinguish between the number of varieties that are exported to each destination market -the extensive margin, from the value of exports by variety -the intensive margin. It is worth noticing that the use of firm level data has the great advantage to enable the construction of export margins with a variety dimension, which is not the case with product level databases. 5 Within country pairs, we define the extensive margin with a variety -product × f irm -dimension rather than with a simple f irm dimension, since firms are likely to export several goods or product categories, as emphasized in Bernard et al. (2007) . We therefore fully exploit the dimension of the database provided by the French customs. We come back later in this section on the construction of the intensive and extensive margins, and give some details on the construction of our database.
The database provided by the French customs classifies export flows at the firm level within the product categories of the Combined -8 digit -nomenclature (CN8). We restrict our analysis to manufactured products, including agro-food. Accordingly, we drop all product categories that do not match ISIC-rev2 headings 311 to 390. 6 This leaves us with all export flow data within 28 manufacturing industries.
Using the French data, we provide two methodologies to decompose the intensive and extensive margins of French exports, (i) within country pairs -export margins with a bilateral dimension -and (ii) within destination regions -export margins with a multilateral dimension. Note that the multilateral decomposition will be used in the descriptive statistics, while the bilateral decomposition will be used in the econometric part of the paper.
A decomposition of export margins within country pairs
We first detail how we compute the intensive and extensive margins of French exports for each destination country and industry. For this exercise, we use shipments from France to each destination market for each one of the 28 ISIC rev.2 manufacturing industries. We define the extensive margin of French exports to country j within industry k, as the number of product varieties exported to each destination country. We compute the extensive margin as follows:
E kjt is the extensive margin of exports to country j, in industry k, at time t; N kjt is the number of exporting firms indexed n = 1...N kjt that export to country j; Z kjt is the average number of product categories exported by firm to country j and m nkjt is the actual number of product categories exported by each individual firm indexed n to the same destination.
We define the intensive margin of French exports as the average value of shipments by variety to each destination country. We compute the intensive margin as follows:
I kjt is the intensive margin of French exports to destination j, in industry k, at time t; x ikjt is the value of shipment for variety i. This decomposition of the value of French exports at the bilateral level is used in the econometric part of this paper.
A decomposition of export margins by destination region
Since we are interested in measuring the effect of the euro on trade, we identify a "treatment group", i.e. destination countries located inside the eurozone, and a control group in which we identify three destination regions. For the descriptive statistics part of the analysis, we rely on the definition of four destination region categories:
• The eurozone 13 less Greece and Slovenia (EZ thereafter: Belgium and Luxembourg 7 , Germany, Ireland, Spain, Italy, the Netherlands, Austria, Portugal, Finland);
• The rest of the EU15 less Greece (nonEZeu) 8 ;
• The rest of Europe including the 12 enlargement countries, less Cyprus and Malta, plus Switzerland and Norway (nonEZeurope) 9 ;
• The rest of the world (nonEZworld).
We also compute the intensive and extensive margins of French exports to each one of the four destination regions defined above, in order to build our descriptive statistics. 10 Since we have several countries within each destination region, we need to refine the construction of the extensive margin to account for the fact that a single variety can be exported to several countries. We now use all the available information in order to better identify all the components of the extensive margin (E): the extensive margin can be defined as the product of the number of firms (N), the average number of products exported by firm (Z), and the average number of destination markets for each exported variety (G). As in the previous sub-section, the intensive margin (I) is defined as the average value of exports for each variety exported to a given destination j. The total value of exports (V) at time t can therefore be decomposed as follows for each destination region R ∈ {EZ; nonEZeu; nonEZeurope; nonEZworld}:
Our decomposition includes all the dimensions of the multilateral extensive margin.
In particular, we can isolate the geographical component (G) within our multilateral extensive margin.
What the Data Say
Before turning to the econometric part of the paper, we use the multilateral decomposition of the French export margins within destination regions, as defined above, to shed light on the effect of the euro on French export margins.
We start with the overall sample of sectors and destinations and decompose the total value of exports into a number of exporting firms and an average value of exports
The Euro and the Intensive and Extensive Margins of Trade by firm. We also compute the average number of shipments by firm 11 , as well as the average value of export by shipment. Finally, we report the market share of the 10% largest exporters 12 . All these statistics are provided in Table 1 Mayer and Ottaviano (2007) . The total number of firms rather tends to decrease over the period. One percent and a half of the total number of exporters have disappeared over the considered period; this tendency can be explained by mergers that occurred during the period 13 . We then compute the average number of shipments by each exporting firms. This number varies over time in a range of 18 to 19 shipments. Finally, results indicate that the average value of exports by firm, as well as the average value of exports by shipment, increases over time. Overall, French exports seem to have been driven both by the intensive and extensive margins over the period, with less firms exporting more product categories to more destinations, together with a larger value of exports by shipment.
In Table 2 , we replicate the same exercise for each of the four destination regions defined in the previous section. Not surprisingly, EZ is the first destination of exports for French firms, with some 50 percent of the value of the shipments throughout the considered period. The concentration of exports is larger for nonEZworld; this feature can be related to higher fixed and variable costs of exports outside Europe, which only enable larger and more productive firms to enter. No clear difference in terms of concentration is observed within Europe across our three groups of destination. The value of exports by firm is much larger for the eurozone, and has been increasing quickly over the period that we consider. The number of shipments by firm is indeed larger within the eurozone, and even dominates the number of shipments by firm to the rest of the world. The value of exports by shipment is also large for exports to the EZ, but is dominated by the value of exports by shipment to the nonEZeu destination region.
In Table 3 , we specifically use a decomposition of the total value of export flows into an extensive and an intensive margins, while still reporting all the components of the 11 Which can also be considered as the number of varieties exported by firm if one considers a product exported to a single destination country as a variety.
12 In terms of export sales. 13 Observing mergers however requires to have information on the financial linkages of firms. This question goes beyond the scope of our study.
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The Euro and the Intensive and Extensive Margins of Trade extensive margin. In 1998, we have 316,354 varieties -N × Z -that are exported within the EZ region to 2.14 partners on average. This translates into an extensive margin of 677,272 shipments within the region, with an average individual value of 168,247 euros by shipment -i.e. the intensive margin. Overall, the product of the intensive and extensive margins gives a total value of exports by French firms within the EZ region of 113,95 billions euros that has been mentioned in the previous Table. Maybe the most important feature to highlight is that the data reveal that French exporters are typically multi-product firms, as suggested by Bernard et al. (2006) and Bernard et al. (2007) ; each firm however exports its products to very few partners on average 14 .
We also report the 1998-2003 percentage changes in the components of the extensive margin, as well as the percentage change in the intensive margin, in Table 3 and summarize the results in Figure 1 15 . We observe that the number of French exporters has declined in the eurozone, contributing negatively to the extensive margin of trade 16 . In contrast, the average number of varieties exported by firm, and the average number of destination markets by variety -within the EZ destination regionhave both positively contributed to the extensive margin. Finally, the intensive margin shows a positive trend over the period. Turning to the nonEZeu partners, the descriptive statistics indicate that the pattern is similar, with slight differences. While the decrease in the number of exporting firms is smaller than for the EZ destination region, there has been no variation over the period in the average number of destination markets by variety. This can potentially be explained by the fact that the number of destination countries in nonEZeu is lower, which limits the potential for exporting existing varieties to new partners. The size of the destination region can therefore have an influence on our results. Overall, we notice a similar increase in the number of products exported to the eurozone and to nonEZeu; however the reduction in the number of exporters is more pronounced in the eurozone than in nonEZeu, which negatively impacts the extensive margin.
Exports towards the rest of Europe are characterized by a decrease in the number of varieties exported by firm, a slight increase in the number of exporting firms and 14 Note that this result may be due to the fact that many -small -firms only export to one partner, while few large firms, the "happy few", export large amounts to a number of foreign partners. 15 Note that the negative variation in the number of firms over the period may be overestimated for the EU: the declaration threshold to the customs has indeed increased in 2001 and 2002, therefore leading to artificial exits of firms exporting small amounts. 16 Note again that this tendency may be associated to mergers that occurred intensively within the EU during the period that we consider. destination markets by variety, and a very large increase in the intensive margin. This pattern is similar and even amplified for exports to the rest of the world, with a very large decrease in the number of varieties exported to nonEZworld partners.
The Euro and the Intensive and Extensive Margins of Trade
We summarize the variations in the extensive and intensive margins in Figure 2 . From these descriptive statistics, it is obvious that the evaluation of the effect of the euro on the intensive and extensive margins of French exports margins highly depends on the choice of the control group. Considering all destination regions, the data indicate that French exports to EZ destinations have been proportionally more driven by an increase in the number of varieties exported, which tends to confirm a new varieties effect of the euro. If we restrict however the control group to the nonEZeu destination region, the picture is obviously less clear.
In the empirical part of the paper, our econometric methodology enables to isolate the effect of the euro on the two margins of French exports, by controlling in particular for factors such as EU membership that may generate endogeneity issues.
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DATA AND EMPIRICAL STRATEGY
The descriptive statistics above suggest that if any, the euro has had a differentiated impact on the two margins of trade. We use the decomposition of the intensive and the extensive margins with the bilateral dimension -as defined above -in our empirical approach 17 . Note that our analysis is constrained though by the fact that we only have one year before the introduction of the euro. Our dataset also only contains export flows from France. Our estimates therefore refer to the effect of the euro on French exports to EZ partners, as compared to French exports to nonEZ partners. In our estimations, the effect of the euro may therefore be under-estimated, since we never refer to export flows from nonEZ to nonEZ countries in our control group 18 .
Empirical Strategy
We estimate two gravity equations with the intensive and extensive margins of French exports as the dependent variable. We follow Flam and Nordstrom (2003) and first investigate whether (i) there is an effect of euro on French exports beyond the elimination of the nominal exchange rate volatility, and (ii) this effect is changing over time. We estimate the following two equations:
log(E kjt ) = α 1 EZ 99 + α 2 EZ 00 + α 3 EZ 01 + α 4 EZ 02 + α 5 EZ 03 + α 6 V ol jt +α 7 log(rer jt )+α 8 log(rgdp jt )+α 9 log(dist j )+α 10 contig j +α 11 CL j +κ k +κ t + kjt (1) log(I kjt ) = β 1 EZ 99 + β 2 EZ 00 + β 3 EZ 01 + β 4 EZ 02 + β 5 EZ 03 + β 6 V ol jt +β 7 log(rer jt )+β 8 log(rgdp jt )+β 9 log(dist j )+β 10 contig j +β 11 CL j +κ k +κ t +µ kjt (2)
Where the EZ year dummies are interaction terms between an EZ dummy variableindicating whether the destination country belongs to the eurozone, and the 1999 to 2003 time dummies. Thus, for instance, EZ 00 is equal to unity in 2000, if the destination country is a member of the euro area, and zero otherwise. V ol jt is a measure of the nominal exchange rate volatility between the two currencies 19 . rer jt is the real exchange rate between France and the destination country j, at time t 20 ; rgdp jt is the real GDP in country j at time t; dist j is the bilateral distance; contig j is a dummy variable equal to unity if the two countries are contiguous; CL j is a dummy variable equal to one if the destination market is French speaking. Finally, κ k and κ t are respectively the industry and year fixed effects; kjt and µ kjt are the error terms.
We then complete our analysis by testing whether the introduction of the banknotes in 2002 had a positive effect on French export margins. The introduction of the banknotes may have indeed improved competition within the eurozone by promoting price transparency, which may have in turn resulted in further firms or products selection on the export market. We test this effect with a simple difference-in-difference log(E kjt ) = α 1 EZ 02−03 + α 2 V ol jt + α 3 log(rer jt ) + α 4 log(rgdp jt ) + α 5 log(dist j )
log(I kjt ) = β 1 EZ 02−03 + β 2 V ol jt + β 3 log(rer jt ) + β 4 log(rgdp jt ) + β 5 log(dist j )
Where EZ For each test related to the changing effect of the euro over time, or alternatively the effect of the banknotes, we complete the empirical investigation by introducing an EU15 dummy variable -EU 15 j , in order to control for the fact that the effect of the euro on French exports is not driven by the belonging of the destination country to the European Union. We also use a within fixed effect estimator that controls for industry x country pair fixed effects in the estimation; this enables to control for reverse causality. Indeed, countries that intensively trade together have an incentive to reduce transaction costs and uncertainty related to the nominal exchange rate volatility. Consequently, part of the effect of the euro on trade may be due to this feature; controlling for country-pair fixed effects enables to treat this potential source of endogeneity 21 .
Finally, we propose some robustness checks at the end of the empirical section, by successively dropping the nonEZworld and nonEZeurope groups from the control group, as suggested by Baldwin (2006) and Flam and Nordstrom (2007) . While there has been no further enlargement of the EU during the 1998-2003 period, EU policies that aim at driving a deeper integration within the EU may have led to a positive effect on intra-EU15 trade flows, that may be captured by the EZ dummies and lead to a biased estimate of the effect of the euro on French exports. Restricting the size of the control group to countries that have benefited from those policies should therefore enable to better capture the true effect of the euro.
Data
We use the trade data for individual French firms 22 provided by the customs database for the period 1998-2003, and compute the French export margins -with a bilateral dimension -as described above. The data for bilateral distance, common language, and contiguity come from the CEPII. Data for real GDP come from the Penn World Tables.
We compute the volatility of the exchange rate as Tenreyro (2007), by taking, for each year in our sample, the standard deviation of the monthly variation of the nominal exchange rate:
V ol jt = Std.Dev. e jt,m − e jt,m−1 e jt,m−1
With m = 1...12. V ol jt is the yearly volatility of the monthly nominal exchange rate of the French currency against the foreign currency.
We compute our bilateral real exchange rate variable using the producer prices of the exporter -France -and importer countries, in the domestic currencies. The data for producer price indices come from the International Financial Statistics (IMF) and the OECD. Note that the producer price index for China is not available from these sources; we use instead the PPI provided by the China Statistical Yearbook 2006 (National Bureau of Statistics China). We also use bilateral nominal exchange rates to compute our bilateral real exchange rate. All data related to nominal exchange rate come from the International Financial Statistics (IFS), and from the European Central Bank.
After having introduced all these controls into the equations to be estimated, we obtain a balanced panel that consists of 50 partner countries for 6 years. Controlling for
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the bilateral real exchange rate considerably reduces the number of importing countries, due to data availability for the producer price indexes. However, we roughly cover 90 percent of the value of French exports throughout the considered period. We also have 25 ISIC industries in the final sample. We drop 3 industries -314, 331 and 354 -in order to obtain a balanced panel; the actual number of observations for these three industries is indeed much reduced in the data. This leaves us with 7,500 observations. We provide a list of all destination countries in Table 8 23 .
ESTIMATION RESULTS
Main Results
We first estimate equations (1) and (2) to investigate the time-variant effect of the euro, and report the results in Table 4 . Using panel data with heterogenous individuals requires to implement maximum likelihood techniques. In the first four columns of Table 4 , we implement a random effects GLS, and control for industry and time fixed effects. Columns III and IV additionally includes an EU15 membership dummy variable, to control for the fact that a number of EU members may have adopted the euro because they actually intensively trade together. Finally, results reported in columns V and VI are obtained using a -within -fixed effect estimator, which implies the use of industry x country-pair fixed effects, and additionally control for time fixed effects. This last methodology dramatically reduces the number of degrees of freedom, but enables to control for any source of reverse causality and auto-selection into the monetary union, as discussed in the previous section 24 .
Results first indicate that the variables that are traditionally used in the gravity equation have the expected sign: bilateral distance has a negative effect on the number of varieties that are shipped to each industry, as well as on the average value of exports by shipment. Contiguity has a positive effect on the two margins. French exporters export a larger number of varieties to destination countries that share the same official language, but export a lower value of each variety to those countries. A possible interpretation is that sharing the same culture reduces the fixed cost to export, which 23 The restriction to 50 destination countries may introduce some bias in the results since we remove a large proportion of zeros from our dataset. Nevertheless, Helpman et al. (2007) show that most of the bias in estimating gravity equation comes from the absence of differentiation between the intensive and extensive margins, rather by the existence of zeros in bilateral trade matrices. 24 Since volatility is close to zero for the eurozone, we control in a robustness check reported in Appendix Section, Table 9 , that the coefficients on the EZ dummies remain unaffected when volatility is excluded from the estimated equation. Note: Significance levels: *10%, **5%, ***1%. All variables -with the exception of dummy variables -are in logarithms. Robust standard errors in parentheses. RE stands for random effects GLS, FE stands for within fixed effect estimation.
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enables to export new varieties but reduces the average value by shipment, by making smaller exporters to enter. For these three variables, the marginal effect is larger on the extensive margin, which may imply that bilateral distance, contiguity and the existence of a common language affect the fixed entry cost, and therefore the productivity cutoff that enables a firm to export a new variety. Finally, a real appreciation of the domestic currency in France has always a negative effect, at least on the extensive margin, while the real GDP of the destination country positively influences the two margins. Note that all results related to gravity variables are very consistent with the estimation results presented in Mayer and Ottaviano (2007) , that use the same database.
Estimation results reported in column I point to a positive effect of the euro on the extensive margin of French exports, for each year consecutive to 1998. The positive effect however decreases until 2001 and then increases again until 2003. The Wald test on coefficients, reported in Table 10 Results related to the volatility of the nominal exchange rate suggest a negative effect on both the intensive and extensive margins, with the exception of estimations using a within estimator in columns V and VI. We report estimation results without controlling for volatility in Table 9 of the Appendix Section. Results indicate that the coefficients on the euro dummies remain unaffected.
Overall, results suggest that Currency Unions may benefit to exports through the elimination of nominal exchange rate volatility, but also through reduced trade costs and increased price transparency. While the effect related to nominal exchange rate volatility translates both into the number of varieties and the average value of shipments by variety, as suggested by Baldwin and Taglioni (2004) , we find some evidence of an additional effect of the euro on trade that fully translates into the number of varieties that are traded. This result is consistent with a decrease in the fixed cost of trading across borders. It is also consistent with an increased competition within the euro area related to price transparency, generating new entries into the export market, with the form of new varieties. Note that the descriptive statistics suggest that the effect should be related to existing firms exporting more products to more partners, contributing positively to the extensive margin, while some exporting firms disappear during the period. Our findings can therefore also be related to the model developed by Bernard et al. (2006) , who find that part of the adjustment consecutive to trade liberalization and a variation in trade costs operate on the number of goods exported by each firm.
We take the coefficients on the EZ 2003 variable in the estimation of the two equations with the EU15 control -in column III -for our quantification exercise. We find that the difference between the number of varieties exported to EZ partners and non-EZ partners, has increased by 19. 4% between 1998 and 2003. 26 .
We then test the impact of the introduction of the banknotes in 2002, and estimate equations (3) and (4) for the period 1999-2003 and report the results in Table 5 . The results indicate that the coefficients on contiguity and common language are positive for the extensive margin, while the common language variable has a negative effect on the intensive margin. These results therefore remain extremely consistent with those presented in Table 4 , with a larger effect of distance, contiguity and common language on the extensive margin. The coefficient on distance is always negative, as well as the coefficient on the real exchange rate -but only for the extensive margin, while the effect of the real GDP in the destination country is always positive.
Most importantly, the coefficient on the EZ 2002−2003 dummy variable in the Table is positive and highly significant for the extensive margin, and not significant for the intensive margin. This suggests that the increase in the price transparency related to the introduction of the banknotes has led to further firm or product selection on the export market. Results remain extremely stable when we introduce the EU15 control, and when we introduce the industry x country-pair fixed effects in columns V and VI of Table 5 . This implies that the difference between the number of varieties 26 The marginal effect is computed as follows: e 0.178 − 1 = 0.194
28
The Euro and the Intensive and Extensive Margins of Trade 1999-2001 and 2002-2003 periods 27 . This effect should be interpreted as the effect of the euro on French exports, that is specifically related to the introduction of the banknotes. As in the previous Table, this result is independent of the effect of reduced volatility, but also independent from the initial effect of the euro on French exports in 1999, since we only keep the 1999-2002 period for the above estimations.
Robustness
In this last exercise, we refine the analysis by restricting the size of the control group. This methodology enables to implicitly control for the fact that some time variant effect may affect the EZ countries as well as neighboring countries in the same way.
In particular, EU policies that aimed at promoting the integration within Europe may introduce some bias in our results. We therefore successively drop from the control group the nonEZworld and nonEZeurope destination regions. Note that for this exercise, we keep the simplest form of the equation to be estimated, and only keep the real GDP of the destination country as well as bilateral distance as controls 28 . We first provide the results of the robustness checks for the time effect of the euro in Table  6 . Results indicate that most of the effect of the euro on the extensive margin disappears when we remove nonEZworld from the control group -only the 1999 and 2003 time dummies of the euro have a positive and significant coefficient, while the euro does not seem to have had a significant differentiated effect on the extensive margin when we only keep nonEZeu as the control group. These results are very consistent with Flam and Nordstrom (2007) 29 , that indeed find that the effect of the euro on the extensive margin -defined by the number of product categories exported to a given partner -indeed disappears, when one restricts the sample of importing countries to EZ and nonEZeu countries. The effect of the euro on the intensive margin remains unaffected though.
We then test whether our result related to the introduction of the banknotes is stable to the restriction of the sample size. We report the results of estimations in Table 7 . Results indicate that removing nonEZworld or nonEZworld and nonEZeurope from the control group leads to a non-significant differentiated effect of the introduction of the banknotes on the extensive margin.
All these results therefore indicate that the positive effect of the euro introduction on the extensive margin of French exports is influenced by the size of the control group. While we indeed find a positive effect of the euro introduction on exports to EZ partners, as compared to nonEZworld partners, the effect is ambiguous when we estimate the effect by only keeping European countries in the control group. These results could first be interpreted by the fact that the estimated positive effect of the 28 The real exchange rate, volatility, common language and contiguity variables are indeed extremely affected by the size of the sample of destination countries, since we only have France as the exporter. Keeping those controls for our robustness exercise would therefore lead to biased results. 29 See Table 2 of their paper.
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The Euro and the Intensive and Extensive Margins of Trade euro actually captures the positive effect of an overall European integration. Indeed, even if there has been no further enlargement during the 1998-2003 period, policies that aimed at promoting a deeper integration within the EU may have led to a positive effect on the extensive margin of French exports, which would lead to a biased estimated effect of the euro on trade. Flam and Nordstrom (2007) and Baldwin (2006) also suggest that there is a positive effect of the euro for trade from EZ to nonEZ countries. This effect can therefore potentially explain why the effect of the euro on the extensive margin progressively disappears when we restrict the size of the control group. Indeed, if the euro had a positive effect on exports between EZ and nonEZ countries, this may especially have affected exports to nonEZ neighboring countries. Baldwin (2006) indeed suggests that the effect of the euro on exports should be the highest when trade costs are also lower. Two last limitations are associated with the peculiar nature of our database. Firstly, we only have one year before the introduction of the euro. Secondly, we cannot control for export flows between nonEZ to nonEZ countries, since we only have France as the exporter. This may therefore reduce our estimated effect of the euro on the intensive and extensive margins. Nevertheless, our results clearly suggest that the effect of the euro on French exports, if any, translates into the extensive margin.
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CONCLUSION
This paper contributes to the recent literature that aims at measuring the effect of the adoption of the euro on trade. Using French firm-level data, we show that the effect of the euro mainly translates into the extensive margin, i.e. the number of varieties that are exported to euro area members, while the intensive margin, i.e. the average value of shipments by variety, does not seem to be affected. According to our estimations, the difference between the number of varieties exported to EZ partners and non-EZ partners, has increased by 19.4% between 1998 and 2003; we also estimate the effect specific to the introduction of the banknotes at 7.8%.
The Euro and the Intensive and Extensive Margins of Trade
Those results are very consistent with the view that reduced fixed costs enables to export new varieties, as suggested by Melitz (2003) , while increased transparency may have generated a larger competition within the eurozone, therefore contributing to the selection of firms. Nevertheless, the descriptive statistics suggest that the effect translated into more products exported by each firm rather than by an increase in the number of exporting firms. Our contribution can therefore be related to the model of multi-product firms proposed by Bernard et al. (2006) . We also find that nominal exchange rate volatility has a negative effect on both the extensive and intensive margins, which is also consistent with the theoretical approach proposed by Baldwin and Taglioni (2004) . Finally we find that results are conditioned to the choice of the control group, the effect of the euro indeed disappears when we restrict the control group to EU15 non-eurozone member countries. A pessimistic interpretation of this last result would conclude that the effect captured by the euro dummies actually reflect other reduction of trade costs related to European integration as a whole. An optimistic view would conclude to a "spillover effect" of the euro on neighboring countries, as suggested by Baldwin (2006) .
Overall, this paper considerably improves the estimation of the micro effects of euro adoption on trade, by making use of a unique database on firm-level exports. 
